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SOME RESEARCHES IN TEE FAB EASTERN SEASONAL 
CORRELATIONS. 

By T. OXADA. 

I I  Wc#l: t.eiitr:iI .\!rlrw$+trl 'Jl~nert'ntnry. l ' i t y n .    it in^ 3, 191i: trlrrertetl Inr ihie 
I ~ E V I K \ V  l a \ .  thc aiithnr Sepl. 2.1. 131i.I 

(Jwlrnol ul 11!r i:oy>l .'~l~!ii~cirnluii~:iI dwlety of Jalian. July. Mi, 36 : li5-7%) 

I .  Correlation. between. t1i.e April pressure-diferenee 

I'onta Delgnda, 
the mean of the following August teniperatmes at  
Nemuro and Miyako, in northern .Japan. The present. 
Note gives the materials discussed and the correlation 
coelficient c.omputed. The Stykkisholm data are based 
oil 1)r. Lockyer's pressure tdde (see this REVIEW. 
.Tune, 1917, p. 399, footnote 3),  supplemented hv mat,ei*inl 
ex trnc t.ed from the Me teorologisk Aarbog of Lhmisli 
Meteorolozicd Institute. Table 1, helow, gives the 
presslire and temperature data for the four stations 
under discussion, s tauding for the variation of the 
difference or the April pressure Azores-Iceland itntl 

for t.lie vtwiation of the August mean temperature 
kemuro + Miyako. 

' I ' . \ H I , E  1 .--.ipril preswre-diJirenm Ponta Uelya~i~i-S~#b~i~.iaholn, ~ ~ ~ w r e -  
lnttd wi/R the nimn rl?rg,ixl temperature ti.? .Vetnun, and .liu'?ynkrr. 
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In  order to eliminate the secular variation which is 
superposed on the variation under consideration, I have 
com uted the coefficient of correlation for the variations 
of t R e pressure and temperature instead of for their 
deviations from the mean values. Let .I+ be the cor- 
relation-coefficient for the April pressure-difference Ponta 
Delgada-St kkisholm and the Au ust tem erature 

then we have 
Nemuro+ d 'yako, and let Eqz be t a e probab Q e error; 

+ 0.61 270.26 
rm = + (2213.65) (90x$yi = 

From the above we see that the parallelism between 
both elements is very striking during these 29 years. 
from 1884 to 1912. 

2. Correhtion between. the March. pTessuTediflmen.ce 
Zikmwk- Mi!ynznil< ~ .nd  the mann of the ollouGy L4u.gzlst 

I traced a remarkable paralldism between the haro- 
metric gradient at Zikawei (near Shanghai) for Mnrch 
and the mean temperature in northern Japan for the 
followin summer. In the present note wlll be given 

cient between the variation of the pressure-diff erence 
Zikawei-Miyazaki for March and the mean of the fol- 
lowin August temperatures st Nemuro tind Miyako. 
The jikawei Obsermtorydata from 1583 to 1910 have 
been extracted from the Bulletin des Observations of 
that observatorv, and those for 1911 and 1912 I owe to 
the kindness of Father L. Froc, director of the same. 
Ilie temperature data for the Japnnese stations have 
been taken from the annual reports of the Central 
Meteorological Observatory, Tokyo. The actual values 
of the quantities discussed are graphically presented in 

temperatures nt ATemuro n,nd Mi&o.- I! n my Fmt Note 

the resu 9 t of my computation of the correlation-coeffi- 

figure 1. 

FIG. l.--l:raphie cornparistin or the rlemciit.s r;lrrelatorl in thls Fourth Nolr. 

I IJnr the ljrevious Notes SBB thls REVIEW. Jmurup, 1916,44 : l i :  Uar. 181i. 45 : 23% 
Jiinr, 1917, IS : '29'1. 



536 MONTHLY WEATHER REVIEW. 

........... 
-n 4 

n. o 

-n. I 

-1.1 
+1.5 
-1.11 

+1.5 

NOVEMBER, 1915 

. . 

TABLE 2 . -~o~re la f ion  of thc Nareh pressure-diflmence Zika?i-ei-- 111iyn- 
zaki with the man of [he following August temperalzires Xeniuro + 
Miyako (q=mean variution o/ lntter). 
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Inserting the values of rqz, tw, etc., into the above 
rquatioiis we ha.ve 

(0.61 - 0.31 X 0.27) X 9.5/47 
1 - (0.27)' =o.z 15 

(0.31 - 0.61 X 0.27) X 9.5/4.9-0.648, 

fL = 

b =  -- - 
1 - (0.27)' 

1911 ..........I 764.5 
1912.. ........ 65. i 
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0.0 j 
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From the data given in Table 2 I have com uted the 
correlation coefficients and have obtained the P ollowiiig : 

or the rtvitttion of the mean August teinlwrature for 
Nrmuro + Mi)-ako equals 0.115 times the variation of the 
April pressure-difference Ponta Delgada-Stykkisholm 
plus 0.645 times the variation of the March preasure- 
difference Zikawei -Miyazaki. 

Table 3 contains the departures of the calculated 
d u e s  from the actually observed ones. 
TABLE 3.--C'oitipii~k)n of this rdctclutcd icilh the obseri-ed i~ulues of q 

1 twiatinn qf the mffl?l . i l i p r x l  Ieiriperature for ATemuzo-4fiyako~. 

q = O.ll5.r+0.648y. 
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3. Regressbn equation..-Havin computed the corre- 

to calculate the constaiits of the regression equation 
connecting the three quantities under consideration. 

Calling p the mean variation of the August temperature 
for Nemuro +Miyako, 

z the April ressure-difference Poiitrr Dcl- 

y the March pressure-difference Zikawei - Mi- 
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Let us assume that 
q = ax + by, 

and try to calculate a and b h the inethod of least 
squares using the above data. T i e  normal equations are 

+ 0.9 ; 0.0 + 6.4 , +1.1 

* varlatious of opposite slgo. 
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1.35 
3.12 
5.60 

A glance at the table shows us that the calculatetl and 
observed variations of the August temperature for 
Nemuro +Miyako are in good agreement, barring n few 
exceptions, or that a t  least their signs are in hxrniony. 
Hence it may be of practical value for the purpose of 
issuin the seasonal forecast. 

4. 8 orrelation betwcrn the pre8si~r~-uat*intio,i nt Sydney 
for Janu.~ y and the t~pernhn.e-.rrai.ia~ion crt ,\'(rnut.o + 
Miya7Eo for the following Asigust.-It has been found that 
the vanhions of the barometric. pressure at Sydney, Aus- 
tralia, for January are in hnrniony with those of the sir 
temperature at Nemuro-hiiyako for the following 14ugud. 
The pressure data for Sydney for 1888 to 1907 Imre been 
taken from Dr. Lockyer's tables (loc. cit.). Table 4 
ives these pressure data for Sydney arid the teriiperi~tilre 

!$ate, for the Japanese stations. 
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for the c : ~  of two variables x nnd y. In  the present case 
in which the third variable z is tivailable we shall assume 
tllitt 

$!=ax+ h y  +cs. 

Then, in it plying the method of lenst squares we 
obtain the fol Q owing normil equations: 
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--- 
........ 

6. I6 
1.4s 
2. occ 
4.14 

-0.20 
0.00 
1.36 

4.94 
0.55 
0.50 
1. (w 

-1.80 
-1. I9 

1.21 
0.88 
4.41 

12.98 

_- 
Expressin in terms of tho correlntion-coefficients and f am. . O r .  

......... the standar deviations we have 
1. SI 

......... 
7. .SI 
7. ?w 
0.84 
5.19 
I ) .  25 
0. Sl 
2.89 

6.76 
0.25 
6.25 
3.24 
1. on 
0.49 
1.21 
259 

24.01 
34.81 

2.m 
e. 7R a. 54 
0.16 
0.00 
0. M 

3.61 
1.21 
0. M 
n. R R  -. . - 
3.24 
2.89 
1.21 
0. lti 
0.81 

a 2  
r q i z  = arx,,a--" QY + 6 + crUz--, Q I /  

In the present problem these constants are 
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+o. 43 From the data in Table 4 I have deduced the correla- 

tion-coefficient and the probable error, 
and , -. ._ , .. 

a, = >/ 1995.4 =44.6i, u,~ = d22.45 =4.74, ,..__ 
, \ _ - - - - ,  

5. Again, I have computed the correlation-coefficients U~ = J~31.19 = 11.45. uq = 9'86.57 i= 9.30. 
of any'two.of the four qhntit ies p, z, y, and z, using the 
data for the 24 years from 1884 to 1907, inclusive. The 
following are the results of my computations: 

T ~ - - J & ~ ~ =  +--&=- "75 46 +0.6i1 Ept=-,0.0;6: 
J1995.42&6.57- 

=A- 15.42 
9y f i q e y 2 -  +jam7jgir-= 3 45 +0.35. EW=fO.l:!L: 

--_- sqz +-.-- 44 56 - +0.43, E,= i o .  106: 
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z7.x 197.83 r,=-. Jxq-- +,/-- -- = +0.39, EZz= &O. 11 7: 

25, Ezl=&0.J2'9; _-- + : - +o 

Zd 131.19,/1995.49 

xxy 53 69 
'q- JS ,I@- j i ~ ~ ~ 2 1 / 2 w i  

Putting these vulues into the normttl equations we have 

0.1395 = t ~  +0.OS65b +0.1000~, 
0.6667 =2.3560~+b +0.4831~, 
CJ.3498= 1.5211a+0.OS2Sb+c1 

Solving for a, h,  and c? we get 

u = 0.1 1 i :  b = 0.284. fa = 0.149, 

Hence the regression equation hrcomes 

q = 0.1172 + 0.38-Q + 0.1492, (2) 

or the variation of the mean August temperature for 
Nemuro-Miynko e uals 0.117 times the variation of the 
April pressure d e r e n c e  Ponta Delgada-Stykkisholm 
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lus 0.284 times the variation of the March pressure- 
%fference Zikawei-Miyazaki lus 0.149 times the vnr- 

Table 5 presents the departures of the calculated val- 
ues of the variations of the Au ust tempcraturc for 

TABLE 5. Ui,fmencPa bctuwen. thP cnicu Inted nird ircfwdly obxwir 11 i d -  

im of q (vnrintzon of thc nwnn Arcgrist tcrapcrutilr,~ for N f ? J r r i r o - ~ ~ f i ~ ~ ~ ~ ~ ) i ,  
. as computed by the fonniila 

p o .  1172+0.3s4yY+l). 1492. 
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. .- ...... 

. ... - .......... . - .. 
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Inted. 
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-1.S + 1. In 

-I.  I 
-0. i 
4-0.4 
+1.? 
+O.S 

-1.8 
+O. 8 
+n. 1 
+I. 1 
- 1 ) .  9 

+l. I 
-0.0 +o. 2 
-1.9 
f1.3 

-0.? 
-1.9 
+1.4 
+ l .9  
-2.4 

+?.I  
-0. Y 

. 

1'. - 1 .  
-?. 2 +!I. ! 
+ l . G  - . i l .  i 

.. - +?.li I - . I . ,  

-1.s: $ . I . l  
4 . I it ,  

11. I1 - - I .  
+I). s 
- 1. 'I 
.+l. 1 
-0.3 +u. 1; 
-1,s 

4.1.; 
-1.1 
+o. 4 
-0.9 
f2.2 

-0.5 
-3. !I 
-4-1.s 
!-?.I 

L ! l . l !  

+ I I .  i 
--Il.:{ 
-0:; 
tn.6 
f -  11. !I 

.. c.3 
- + I .  1 
+o. 2 
-1.0 
-0. !i 

+I].:; 
+ L I l  
--0. 4 
-0.1' 

- % ! I 1  + l . 5  

+ l .?  +0.!4 
f S . 2  *-r.0 I -- . . . . . . . . .  

Calculated and observed vables are of opposite sign. 

6. On the pogsibility qf jorecasting the August ~ P I I L -  
peraturn jor northern Ja  (zn .-In northern Japan the 

August IS higher than the average J a  an may expect. 
a good harvest. On the contra17 w E en the August 
temperature is lower than t-he normal we are to anti- 
cipate a ve had harvest. I n  recent times 12102, l!W, 

there was failure of the rice crop, which resultei in LL 
terrible famine in most of nort,hern Japan. Attention 
of scientists has been called to the cause of this abnormal 
low tern erature. Forecasting the approximate tem- 

Lm that confronts [the apanese]. Some of theni have 
found a close relation existin between the hydro- 

tions of sea temperature for the prediction of the general 
character of the summer. But it is not! easy to make 
s tematic observations of sea temperature. Xoreover 

fm malung systematic &dro aphical observations on 

fault of better, to make a tentative application of stntis- 
tical methods for the solution of the problem. My method 

August tem erature is t s le dominant factor for tile 
rice crop o P the year. When the air temperature in 

and 1013 ha 3 abnormally cool Augusts. In  consec uence 

mature l p  or August man months in advance is the proh- 

graphical and meteorolo cal p E. enomena off our enst 
coast, and have propose f to take systeiuatic ohserva- 

t r ere is a t  present no s ecial organization or institute 

our [Japan's] coast. I have t T erefore intended, in de- 

\ 

J 

___ --_ 

of seasonal forecasting is based on the facts that the 
temperat'ure variation in northern Japan for August 
is in harmony with that of the April pressure difference, 
Azores-Iceland, and that of the March pressure differ- 
ence, Zikawei-Miyazaki. But, as in all efforts a t  the 
solution of seasonal forecasting, there are some tantaliz- 
ing esceptions in t,his harmony of the pressure and 
teiiiperature variations. Hence we c m  not hope to 
estaldish a definite law of predicbion or to calculate 
the approxima t.e August t,empern ture many months in 
tdvitiice . 

Rut t;he regression oquation Q =0.11B~;+O.(i48y, imper- 
fect as it. is, will serve to show i t ,  least the sense of vnria- 
tion of the a.ir temperature of the coming Au st at the 
beginning of May when me have the telegrap 8" ic reports 
of the mean pressures a t  Poiitn nelgada ancl htyk- 
kisholni for ApriI rind those bt Zikawei and Miyazaki for 
;M~.rcli. When t,he Sydney, N. S. W., pressure for Janu- 
:q- is avniI:d)le the regression equation 

Q = 0.1 1 7.r + O.284y + 0.1 l!k 
is t.o ;)e used. 

I! must, I)e rem:irketl liere that the number of years 
for \~ l~ i i~ : l~  (1:: t a  ii1.C nvciil:hle is inadequate for a correct 
knir rvledgc of tl:c i-elfi. t,ionships inrolvcc.1 and the factors 
aveil:iiile nro s:.;uiip. IIence fut.ure information and 
the ii1trc)ililctiol~ of new factors :' are likely to niorlify 
the: w l i t t i w  imliortnrice of the ternis involved in the 
R I N I . ~  ecjii:itions to an tipprecinhle extent. 

7c;S-/..b-?c'. Z 1 . T ~ T T /  
SUN SPOTS, MAGNETIC STORMS, AND RAINFALL.' 

fiy I h 3 & R Y K  ARCTOWSKI, P11.I). 

1.1.Ji.d: IIo-tinge+u-H.udson, N. Y., Sept. 13. 191i.l 

Utiiizinp t,he resuhs of Wolf's daily suns ot observa- 

pi; 
above the nverqe nnc 1 that secondnry maxima occur 

tions. Loomis noticed the fact that on the 1 ays of ma 
netic storins the siins,ot relative numbers are muc 

4 days 1)efoi.e an11 3 days after those of niagnetic dis- 
tL1rl:)a !Ices. 

Recently this fact has been p w h l l y  verified by Lord 
Kelrin. 

On the other hand it. is well known 

I h t .  inngiietic storms frecluentlv coincide with the 
passage of n sunspot, through the cen t r d  meridian- 
t.hat. Veeder, 011 the roiitrnry: advocat,ecl it predominant 
influence of die nppenrance of sunspots on the eastern 
limb ancl tlint. Riccb noticed the fact t,liat very frequently 
ningnetic tlisturhances occur about 45 hours after the 
passage of a sunapot through the meridian. 

Without. further statisticd verification Amlienius 
tlei1uc.ed from RiccO's ohei.vations that the iiingnetic 
st,orins are clue t.o paytides, carrying negative electricity. 
conveyed from the sun by the pressure of radiotion. 

Since the coiTeltition noticed by Loomis really exists, 
i L t  least n.s far ns the principal masiiiium is concerned, 
it, seernetl i~it~eresting to mc Go verify which of the three 
hypotheses coucerning the position occupied hy the suii- 
sp0t.s proilncing aur0rn.s nad nia.gnetic storms is correct. 

I t  is ea.sy to untlerstnnd the importance of the quos- 
tion. 

later hf'nrchand. m d  finally Maunder, 

. . . . . . . .  .- -. - - - -  -. . .. .. ..... .. 
3 The v~ri l i ion of tho prwsure at Cordolm. Argcutino Itepubllr, for April is in liarmony 

with that of the .iueust tmnpcrature in northeTn Japan.--Author. 
I Author's abstract or '' .Vote sur une rorrP1ation entre ornees magnbtiques et Is lulc" 

.'Positions hEllogra hiquc des tarhes polsires et or.?gs -mapn&Iques.'2 Par genrh. 
1 A detailed d~seusslon on the relation between the rim cro snd the temprrnture 

p t h e r  mth the c m l a t l o n  with the pressare varlations, ~mres-Iceland. Zikawei: 
ysaski, etc.. WIN be given In a further note. - Arrforu?kf. hfem.. ~ O C .  clegli swttrosr. ital.. 1915. 6 (u): 3.3413. 


